The classical indirect method of measuring blood pressure uses the Korotkow sounds. Although this technique may be used in normal subjects it is obviously not applicable where arterial obstruction is present. There are several noninvasive techniques which may be employed in this situation and of these we have chosen to use an ultrasound technique. The measurement of distal pressure forms a part of a more extensive diagnostic investigation with ultrasound which has been undertaken in all patients passing through our laboratory since 1968.
Using the ultrasound probe the brachial and distal limb pressures are measured with a standard cuff. These recordings are then related to each other and expressed as a pressure index (ankle pressure/brachial pressure) (Yao et al. 1968 ). In all normal subjects this index is either greater than or equal to 1, and in limbs with significant arterial disease, with few exceptions, is always less than unity. In an analysis of 750 patients it has been shown to relate significantly to the severity of the disease and also to its extent as shown on arteriography (Lewis 1973) . Further diagnostic separation is based on interpretation of waveform patterns, and the response of pressure to exercise. This paper examines some of the accumulated data concerning the natural history of treated and untreated disease based on pressure measurements alone. Seventy patients with a localized block involving the superficial femoral artery have been studied for a period of up to four years. Clear evidence of spontaneous improvement in pressure index and walking ability has been obtained in 40 of these who were studied during the first year of their symptoms. In established disease a threeyears follow-up showed individual fluctuation but no significant alteration in the mean index of the group as a whole. A similar follow-up study has been carried out on patients with symptoms of less than one year, with disease involving both the femoral and popliteal segments. Measurable improvement also occurred during the first year of follow-up but this did not reach statistical significance. In 90 patients with established disease the spectrum was so wide that an analysis of all together provided little useful information. They were, therefore, divided into three groups according to their run off at presentation as assessed on X-ray. Those in Group 1 (with a good run off), showed a slight but insignificant deterioration in mean index; whereas in Group 3 (those with the poorest run off) there was a significant deterioration over the course of the three-year study. From this latter group a further subgroup emerged who all came to amputation during the follow-up period and in retrospect all these patients had a significantly lower index than the remainder of Group 3 at inclusion. It is thus possible by continued monitoring to recognize a group of patients showing objective deterioration which is not always necessarily allied to an obvious clinical change. Earlier intervention on the basis of objective evidence of deterioration should improve the limb salvage rate.
Pressure measurements were also made prior to and following reconstruction. Where reconstruction is complete a return towards unity of the pressure index is to be expected. Confirmation of success is easily detected during the first 12 hours by elevation of the pressure index, failure by an unchanged index or an obvious fall.
Fifty-two patients have been studied both before and after femoro-popliteal reconstruction. A significant difference (P<0.001) was found between the preoperative indices of successful and unsuccessful reconstructions. There was, however, some overlap in the standard deviation, but of those with an index of 0.3 or less the primary success rate was only 25 %. There were 7 primary failures in the group reconstructed for symptoms of claudication alone (mean index 0.5): these showed significant deterioration postoperatively. The 16 late failures were reassessed at two years; their mean index was not significantly lower than the preoperative value for the group as a whole, although some deterioration was apparent when those reconstructed for claudication were considered separately. Three such patients came to amputation following late graft failure (1 at 6 months and 2 at 9 months): comparison of their preoperative analysis with the appropriate untreated group is most unfavourable. At two years 25 % of those reconstructed for intermittent claudication have fared worse (as opposed to merely being unchanged) as a result of early or late graft failure than their untreated colleagues.
When reconstruction is undertaken in the presence of residual distal disease only partial improvement in the pressure index can be expected. It is possible to relate the degree of improvement in index to the improvement in claudication distance achieved. From such a correlation it would seem that an increase in index of some 0.15-0.2 is required before any appreciable improvement in measured walking distance or response to exercise is achieved.
Profundoplasty, when not associated with reconstruction of common femoral or iliac vessels, results in a mean increase of 0.12 in pressure index, adequate to improve symptoms of rest pain and heal distal skin lesions. In none of these patients, however, was there evidence either by pressure measurement or isotope clearance technique or improved response to exercise. A small group with a preoperative index of greater than 0.5 showed no improvement in distal index following profunda surgery. When profundoplasty was combined with proximal reconstruction an adequate increase in the pressure index was obtained with corresponding improvement in maximum walking distance.
The isolated iliac lesion is one of the most tempting to reconstruct, evidence from follow-up studies suggests that it has as good a natural history as any lesion. More extensive proximal disease involving both aortic and iliac segments when associated with disease below the inguinal ligament often produces marked restriction in walking ability, but the disease process is not necessarily rapid, and very limited deterioration has occurred in our untreated patients over the course of three years. Proximal reconstruction in such cases, however, selected both from a general cardiovascular angle and from an objective assessment of inflow tract disease results in encouraging early results. A mean increase of 0.25 in resting index is associated with a marked improvement in maximum walking distance. Complete analysis of this group has been made up to two years and their improvement is maintained. Partial analysis at three years suggests, however, that deterioration is again becoming apparent. This in fact has been borne out by other studies (Strandness etal. 1972) .
The ultrasound techniques of pressure measurement and waveform tracing associated with an exercise test is now a standard practice at St Mary's Hospital. Routine clinical use provides accurate objective data of patient progress. A good working background knowledge of the natural history has been acquired against which the place of reconstruction in any individual may be assessed. Diagnostically it has reduced the need for arteriography, since a localized functional assessment is obtained, and a decision for or against surgery on this evidence can be made. The anatomical suitability may then be assessed by arteriography. In the long term we are able to achieve an objective comparison of the results of such reconstruction with the natural history of the disease.
